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Results
These results demonstrated that RNA concentrations from the cellular fractions were significantly higher, ranging from 876 -955 ng/uL (Ave.=918.2 ng/uL), compared with those from the exosome-containing supernatant fractions, which ranged between 88 -191 ng/uL (Ave.= 129.1 ng/uL). These data suggested that standard RT-PCR may not be sensitive enough to detect RNA at concentrations approximately seven-fold lower than recommended (1 ug/uL). To test this hypothesis, PCR signals were evaluated after serially combining fractions each derived from 1 mL aliquots of centrifuged supernatant (Figure 1 ). These results demonstrated that RT-PCR performed on RNA isolated from 1.0 to 3.5 mL of supernatant remained below the limit of detection (bLOD), but serial combination of 4.0 -5.0 mL of centrifuged supernatant was sufficient to produce an RT-PCR signal from the normal HGF-1 cell line using miR-16 primers. 
Discussion
Based upon the paucity of evidence regarding which miRNAs are up-regulated or down-regulated in oral cancer and whether or not salivary biomarkers can be used as an oral cancer diagnostic tool, the primary objective of this study was to examine the potential to isolate and evaluate exosomes from oral cancer cell lines, as well as normal non-cancerous cell controls. that exosomes and microRNA from oral cancer cells in culture can, in fact, be isolated and screened using ordinary laboratory equipment and procedures. Furthermore, these results correspond with new evidence and pilot studies that have suggested saliva-derived miRNA and exosomes may be useful as biomarkers for oral cancers [25, 26] .
This study also revealed that microRNA expression in oral tumors may be variable and differential, even among commercially available oral cancer cell lines, which suggest that further research is needed to determine which miRNA correspond with potential clinical diagnostics and therapeutic treatments [27, 28] . For example, the results of this study appear to confirm the expression of miR-21, miR-133 and miR-155 in most of the oral cancers screened -a result that corresponds with other recent studies of oral cancer [22, [29] [30] [31] . However, additional studies are now revealing ever more complex and nuanced miRNA expression patterns that may reveal other potential biomarkers for oral cancer, including miR-139, miR-223, and miR-375 [32] [33] [34] [35] [36] .
Conclusion
This study showed that miRNA from exosomes can be isolated and detected from cultured oral cancer supernatant; however, this process requires repeated concentration to enable detection. The detection of miR-16 only in normal non-cancerous cell supernatant (exosomes) appears to confirm a previous report of five consistent, abundantly expressed microRNAs from human whole saliva (miR-16, miR-24, miR-191, miR-203, miR-223) taken from healthy patients [37] . Although these data provide some evidence for the use of miR-21, -133, and -155 as oral cancer biomarkers, these findings raise more questions as to why these were differentially expressed in oral squamous cell carcinoma supernatant (exosomes). This may suggest more information is needed to understand why these particular miRNAs are differentially regulated in oral cancer cells lines. These data contribute important data towards the elucidation of reliable, non-invasive early stage diagnostic markers that may facilitate screening non-invasive saliva-based screening. This study supports the initial finding that tumor-derived exosomes can be analyzed from in vitro cell cultures, which may allow for further development of discriminatory biomarkers from other pre-malignant and malignant cell cultures that can be applied to saliva and other fluid diagnostic platforms.
